The lampbrush chromosomes (LBCs) of the amphibian oocyte are the largest known chromosomes and offer the unique opportunity to visualize the distinctive closed and open chromatin structural domains with an unprecedented spatial resolution. In this study we investigated the association of DNA methylation and proteins interpreting methylation state, such as MeCP2, with LBCs. We expressed HA-tagged MeCP2 in *Xenopus laevis* oocytes, and we observed that while it predominantly targeted the transcriptionally inactive chromomeres, a minor fraction of HA-MeCP2 also associated with many of the transcriptionally active lateral loops of LBCs. We further demonstrated that the association of MeCP2 with LBCs is directly determined by its 5-methylcytosine-binding domain. We then defined the distribution of 5-methylcytosines (5mC) by immunostaining *Xenopus* and axolotl LBCs and confirmed the pattern suggested by the expression of HA-MeCP2 targeting of intense staining of the chromomeres and of many loop bases. In addition, we found that short interstitial regions of the active transcriptional units could be clearly stained for 5mC. Interestingly, these 5mC-positive regions corresponded precisely to segments of active transcription units from which RNA polymerase II and nascent transcripts were simultaneously absent. Together, these data support a model presenting MeCP2 as both a transcriptional repressor and activator.
